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Erosion rates and processes on the River Arrow, Warwickshire, Midlands, U.K.

Abstract

This thesis examines the rates, patterns and processes of river bank erosion on the
River Arrow in the period December 1987 — March 1990 (2.25Years). The research
emphasis is placed on the influence of hydrometeorological variables on river bank
erosion. Attention is focused especially on the direct factors of soil moisture
variations, water table fluctuations and weathering processes influencing river bank
erosion. The study has been carried out by empirical field work at six sites along the
River Arrow, Warwickshire, U.K.

Relatively dense grid networks of erosion pins. Were employed to monitor the
actual bank retreat rates. The number of pins was 417. These pins were read on
12877 occasions during the intensive study period (December 1987 — June 1989) and
an retreat at erosion sites. Stream flow data was collected from a gauging station on
the river. A Stevenson Screen was established to provide temperature and relative
humidity data. In addition, a water table level recorder was installed to collect data
on water table fluctuations to supplement boreholes data obtained by manual dip
meter. Soil moisture variations were recorded by continuous sampling from each site
for laboratory determination.

Average rates of erosion for the entire study period varied from 0.131 to 0.325m a-
1. A strong seasonality is indicated, typical of other British rivers, with most erosion
taking place between December and April. The most intensive erosion seemed to
coincide with flow peaks particularly if the banks had been preconditioned by the
increase of soil moisture content and the effects of weathering processes.

The results of multiple regression analysis for the intensive study period, suggest
that the peak discharge indices explain most of the temporal variations in erosion,
e.g. R2 values of 70.7% to 86.5% were obtained for the study sites. Nevertheless,
preoperational agents such as soil moisture content variations, water table
fluctuations and weathering processes seem to play important roles either directly, by
loosening materials and aggregates, or indirectly by preparing bank material for
fluvial erosion. The excess of soil moisture content, which resulted from the
experimentally raised water table, was observed to cause an increase in erosion rates.
In addition, mass failure processes also appear to be important.
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